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acase which will hardly evet oceur in the open sea. It might be recom-
mended to make an experiment with bow-nets made of galvanized-iron
wire, painted brown, like the color of the bow-nets usually employed.
The shape of these bow-nets should be that of the common bow-nets used
for catehing cod, but the entrances to the different chambers should be
so urranged as to make it easy for the seals to slip in. Live fish—
especially cod, of which the seals are very fond—might, if necessary, be
put in these bow-nets when they are set; but there Would probably be
no lack of bait to attract the geals, as even in wire bow-nets plenty of
fish are caught. Such an experiment, which should be made in places
frequented by seals, would not involve any great expense, and would
certainly be a step toward solving the question as to the best way of
protecting the fishermen againsi the seals.

The chief cause why the seals infest our fishing-grounds in such large
numbers must, however, be sought in the circumstance that in many
places they enjoy full protection, so that sportsmen and visitors to
watering-places may have a chance to follow the sport of seal-hunting.
Near the Island of Riigen certain districts are rented out to seal-hunters,
aud the persons owning these districts take good care that the game
shall not decrease, but rather increase, in number.

KigL, GERMANY, April, 1886.

20.—REPORT ON THE SHAD WORK OF TIE STEAMER FISH HHAWK
DURING THE SEASON OF 1887,

By Mate JAMES A. SMITH, U. 8. N.
‘ [Abstract. ]

The shad work prosecuted by the steamer Fish Hawk during the sea-
‘son of 1887 covered the period from May 2 to 26, inclusive,.

On May 2 the ship took a position on the east side of Chesapeake
Bay and near the mouth of North East River, adjacent to the fisting
shores aund gillers in that vicinity, and began the work of hatching.

On May 8 arrangements were made with the proprietors of the fish-
ing shores and the gillers to pay them for all impregnated shad eggs,
and the spawn-takers began by tending Oarpenter’s Point, Red Bauk,
and Roche’s fishing shores. As many gillers as could be conveniently
were visited by the crew of the vessel.

On May 4 the ship was visited and inspected by the Asmstant Com- .
missioner, who gave instructions for the vessel to remain on this sta-
tion until further orders, and the work of collecting, hatching, deposit-
ing, and transferring was carried on until the end of the season.

On May 6, all of the cones and hatching jars being full, 1,130,000 eggs
were transferred to Battery Station. The next day, spawn being plen-
tiful, 3,157,000 impregnated shad éggs were deposited. ‘

On May 8, spawn still being collected in great numbers, the outside

“hatching cylinders were put in operation and 220,000 eggs were placed
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in each of'the six cylinders; but, owing to the eggs having stood in
buckets for some hours while the apparatus was being arranged, the
number hatched out was very small, about 25 per cent.

On May 11 a shipment of 1,250,000 shad fry was made by the steamer
Halcyon, to be deposited in the Sassafras River.

On May 14 2,000,000 good impregnated shad eggs were sent to Dr.
E. G. Shortlidge, Wilmington, for the Delaware fish commission.

On May 15 a second trial was made with the cylinders, which resulted
very satisfactorily. On the previous trial a great many young fish had
broken their sacs by trying to get through the wire gauze. In this in-
stance a layer of cheese-cloth was placed over the wire, thereby pro-
tecting the eggs and young fish. It being fine weather and the water
smooth a percentage was hatched out equal to that secured by the cones.

On May 19 a second shipment of 1,054,000 shad fry was made by the
steamer Haleyon, designed for the Chester River; but, owing to an aec-
cident to her machinery, the fish were deposited in Elk River and Bo-
hemia Creek.

On May 23 it was found that the percentage of fish hatched from eggs
received within the few preceding days had been very small owing to
80 many dead eggs being found in the jars and cones. Iiggs which,
when brought on board, seemed in prime condition and properly impreg-
nated, died rapidly after being in the apparatus for thirty-six hours.

The work continued until May 26, when, in accordance with instrue-
tions, hatehing operations were discontinued for the season, and all fish
and eggs on hand were transferred to Battery Station.

TaBLE I.—Meteorological record made on board stcamer Fish Hawk, Susquehanna River,
Srom May 3 to 26, 1857,

Air. |Surface./Bottom.| Jars.
Foree

Date. K N Direction of wind. ofwind. Weather.
1|8 |E181E|8]&8
(85|85 |9|7 =

58 {60 | 60| 61|59 Variable............. 0-3 ! Clear.
60 {61 {5663 |6l SE and NNE g 12 Partly cloudy.

62(63]62|64(63] S.andB ....
0-4 I’at'tlv cloudy.

03165626764 B.andL
6466|641 68|65 | N.and I 2-4 |8 lmily and Taining,
2-5 | Cloud

656565 66|66 S.antE

65 (66| G660 |60 S.and 3-4 Do.
6565656665 ( S andd 0-4 | Fozgy
65 (6016516966 H.andW 0-3 | Part y cloudy
671696770 68| 8.and W 0-3 | Clear.
68 71| 68| 71| 69| Variable... 0-3 o
68 |68 | 67 | 70| 68 | Variable : . 1-4 Do.
68169 6770|688 and W, 8 andE .| 0-2 Do.
68170 | 68| 731608, and W.,S.and E. .. 0-2 Do.
69| 70 | 68 | 72 | 69 | Variable 0-3 Do
68 {71169 | 72 | 70 | Variable... 02 Do
69172 | 68| 71| 69 | Variable 0-3 D

61173 |70 17571 NundD

T4 17473176 74 Vm iable. 8-5 | Clear,
T417 |74 |76 | 74 | S.end E . 8-7 | Cloud
74 176 | 74 | 77 | 74 | Variable. 0-8 | Squal

7417493175 | 756 | Variable 0-9 Cloudg"7 and raining.

State of water, clear.



"TaBLE I1.—Record of {ew pe~ature obscrvations made at Bull Mountain, on the stcamer Fish Hawk, from May 3 to 26, 1887.

Tempera- | Tempera- .
t’ﬁséng’t?;‘; ture of sur- | ture of bot- Direetion of wind. I()’}valfigl‘;y Condition of sky. State of tide.
* | face water. tom. .
Date. Condition of water.*
AIFRE-RE: Eld]z 8| B 5 g8 5|48 g E g g g
. ald = & - =4 & & :—3 & ] = & N E & N &
o |[Bl o8 al8d] © | 2 | §F o2 & 2 < b 2 -
1387, oy 6} oy o0 o0} of oo
May 3'....165{60|62|58|60]|60,58]59 3] 2| 1}Clear... . Clear ...} Clear ...ococnvvcnnns Ebb ... | Flood. ..} Fleod.
L 67T TL! 8316462641 60)]61 0| 0| 0} Cloudy . Cloudy |...... [ (PR ...do....|Ebb....| Do.
5817016263169 6263 5| 3| 8i..do... ...do ... ...do. ..do... Do
G2 1771 63164] 676363 2 4 3| Fogegy..l...do....'.. do ... ...do....l...do... Do
64169 61;63!166 6465 31 4{ 2| Cloudy . ...do ... Flood...{...do... Do
64 1 67!65163]65 6565 4 3 4 | Foggy ..|...4 -..do .. ..do....1 Ebb
6070, 65[65]|65] 65|65 21 31 3tl..do... ...do....|...do . .. 0.
59 169165 6666|6565 31111 ...do....] Flood...; Do.
70 1801656816965 167 o 0t 3 ...do ....l...do.... Do.
68 1766716969167 68 ! 0} 3{ 3
561761 68|60| 726869 I N 21 1)1
54 1671696317068 168 I EN 21 381 1
52 : 6868|6868 |68 68 i Ce 0 i1
52 i 6268686868 :68 ! 3E. 1 11
61 771607072168 !¢9 ! y B 2 1 1
64 {78 70|69 }72169:063] 7L ENE. { Calm. : Cabn. 2 [
G6 : 821707017178 7070 NE. ! Calm. | S8W. |- 3 0 2
170176171 72]78172: 72173 Calm. | SSW S\ 0 3¢ 41,
TL:80 178478757373 74| BSW. S. S 31 41 4
67 1881721751751 74 174174} BW SE. (WNW.| 2| 4| 2
70078741741 75|74 74| 74| SSE. | SSE. | SW 3| 41 5 . .
68 {76 7417417574757 SSE. 3. 41 5| 5| Cloudy -.do ...
6484|7474 |76 17417417 ’ N, S. SW. 2] 2] 1]...do... .| Flood... Do.
........ T4 T L WSWL L 2 -e-do....| 1 P
! i ! i {
* lelpth of water at station 15 feet. 2 Rise in river above, water became muddy.
1Filled cones; tempcrature in same 632, at bottom 59°. % Continnation of above, clearing slightly.
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TaABLE IIl.—Record of shad-hatching operations conducted by the sleamer Fish Hawk near the moulh of North East River, Maryland, from May

1 to 26, 1887.
Fish. . _ Fish or eggs dis-
Date. Fishery. Eggs ob- | Bggspuvin | oo oot pi o posed of. Where trans-
tained. Jars hatchi ferred to
or coues. atching.| hatched. or deposited.
Male. | Female. Nuomber. | Date,
“1b87 -
a 1
y 3 ggip: gﬂ} ggg. ........................ } } gg, ggg .......................... gg, ggg gl[ay 2) Battt]‘)ry Station.
Vi ] 62,000 et e e 2, fay 2 0.
3| Red Bank.. 5. 5| 241,000 | 230a.m 51176, 000 176,000 | May 5 |North East River.
3} Gillers ..............o.lo. lllLlL I 2 2 30,000 | 2.30 3. m 5 25, 000 25000 | May 5| Do )
8 | Carponter’s Poiny . -1 177711 1 1 14,000 | 1.00 p. m 5 10,000 10,000 | May 5| Do,
3 Red Bank .................. é é 278 ggg %gg pom. 5 46,000 46,000 | May 35 Do.
8 heendo ..o I , L 15p.m ... 6| 187,000 187,000 | May 5| Do.
g %{nﬁptgxbeﬁs Potnt -, Il 18 18 564, 000 | 8.30 g m....] May 6 49(‘): 000 490, 000 Mg 5 Dg.
H G?II 2 ] SR T 7 “206,000 | 10 p.om ... May 6 250, 000 250,000 | May & Do.
i i e(ris et imeeeeiaeavmasadacascastccameaccacannanans 3 3 102,000 { 3.45a.m .... May 6 90, 600 $0,000 | May 5 Do.
A 3 3 69,0.0 | 3.45a.m ....| May 6 50, 060 50,000 | May 9 Do.
1 6 6 291,000 | 3.30a.m ....} May 6 175, 000 175,000 { May 9 Do.
4 .2 2 58,000 | 730 a.m ....} May 6 50, 060 50,000 | May 9 Do.
4| CHOTS - s en e s 3 3 90,000 | 7.458.m ... | May 6 60, 000 60,000 } May 9 Do.
3 | porpenter s oM. ... 10 10 420,000 | 6.45p.m ... | May 6 375, 060 375,000 | May 9 Do.
3| Gorhes BROTS. .- cen e n it ’g g }3}, ggg 5.20 pem ... %Fy ; 125, 000 125,000 | May 10 [Sassafras River.
....... 5, p-mo.......l May 160, 000 1G0, 000 | May 10 Do.
i .................... 7 7 252,000 { 9p.m ...__.. May 7 200, 000 200,000 | May 10 Do.
s D e 6 6 191,000 ! 9p.m...... | May 7 130, 060 130,000 | May 10 Do.
3| B8 Bank o 8 8 310,000 [ 1l p.m ._._.. May 7 292, 000 292,000 | May 10 " Do.
5 7 7 220,000 | 12m ._...... May 7 138, €00 138 000 | May 10 Do.
3 3 3 108,000 | 8.15a.m ... i ioao. oo * FUBSE U SO
: . 15 15 442,060 | 10p.m ._... May 8 375, 000 375, 000 May 11 Dn.
v 15 15 616,000 | 10 p.m .. 8 553, 000 553, 000 | May 11 Do.
g 1t 11 49" 000 |18 p.m .. 8 375, 000 375, 000 | May 11 Do.
2 23 2 672,000 | 10p.m .. 8 #15, 000 615,000 | May 11 {North East River.
: 1 1 q.)l-, 000 | 1W0p.m.. 8 45,000 { Mav 11 |Sassafias River.
2 do (9) g -9;,388 %3 p.om.. 6 203, 000 %{av g Battery Station.
E i - y
6 | Tted Bank and gillers . . ST 17 514,000 | 180 A 5313 000 May 6 Do
(63 Gillers ........cc.... . . 15 15 336,000 | 1.30a.m ... 336,000 | May 6 Do.
o 3wl e e
6 1 Carpenter's Point and gillers.. . 19 19 868,000 | 9 [I:.m 68, 000 Mﬁg 7 Dg:
61 Gillers.-c.oeroeeieennean... . . 10 1 280,000 | 9.30 p.m 280,000 | May 7 Do.
6 | Roche’s and gillers. 11 11} 476,000 1 10 p.m .. 476,000 { May 7 Do.
61 Gillers ccoeuuon... 9 9 34J 000 { 930 p.m. . 343,000 | May 7 Do.
§, . 9 9 420,000 | 10 p.m .. .. J% 420,000 | May 7 Do.
(] 6 214, 009 10p.m...... May 54,000 | - 54,000 | May 11 Do.
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Red Bank and gillers.
illers ....ccieenen

...... do
Red Bank and gillers .

Carpenter’s Point and gillers

-
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6
9
1t
2
2
2
1
2
1
6
2
t 1
1 20,600 | 2.30 a.m ....| May 12
6 110,000 | 9.15p.m ...
2 90,000 | 9.15p.m -
2 45,000 | 9.15 p.
3 84, 000 { 9.15 p.
8 265,000 | 9.15 p.
5 196, 000 | 9.15 p.
1 28,009 | 0.15 p.
9 280, €00 | 9.15 p.
1 30,000 | 8a.m
1 36,000 ! 3a.m .
2 84,000 { Ba.m ..
1 35,000 | 3a.m. ...
9 238,000 | 9.30 p.m .
2 9% 000 | 930 ;.
11 405,000 | 9.30 p.
4 127,¢00 | 9.30 p.
3 33,000 | 9.30 p.
12 265, 000 | 9.0 p.
19 G35, 000 | 9.30 p.
17 511,000 { 1230 a.m ..| May 14
16 476,000 | 10.30p.m ...{ May 15
5 260,600 | 10.30 p.m ...| May 15
19 651,000 { 30.30 p.m ...| May 15
2 87,000 | 10,30 p.m._.| May 15
11 362,000 [ L15a.m ....| May 15
12 406,000 | 11.30 p.m...{....0.....
9 312,000 | 11.30p.m ...
13 537,000 | 11.30p.m . ..
16 553,900 | 11.30 p.m ...
22 504,000 | 1.30 a.m .
1 31,600 [ 11p.m......
3 154,000 | 11 p.m......
7 242,000 { 11p.m.....
2 86,000 [ 11p.m......
16 553,000 | 12.50 a.m ...| May 17
*Jar broken and all lost.

215, 600
175, 000
20, 000
245, 000
40, 000
23, 000
70, 000
27, 000
173, 060
78, 060
320, 000
100, 000
24, 000
220, 000
500, 600
381, 000
419, 000
222, (00
455, 000
50, 000

241,000 |-

406, 000

154, 000
537, 000

553, 000
504, 000

14
14
19
19
19
18
19

oy
&S

! 0.

Chester River.

Delaware  Fish
Commission.

North East River.

iDelaware  Fish
Commission.

Do..

Do.
Chester River.

Do.

Do.

Do.
- Do,
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TaBLE TIL.—Record of shad-hatching operations conducled by the steamer Fish Hawk, §e.—Continued.

Fish . Fish or ?gg.;_a dis-
’ Eggs putin - posed ot. ‘Where trans-
Date. Fishery. Dags ob- | "S55 1 | Datoof | Nuuber forred to
ained. or cones. atebing.) hatched. or deposited.
Male. | Female. - Number. | Date.
1887.
May 15 | GIIETS. «ennnaoc e ememeen e e e e e 9 9 260,000 { 1250 a.m ...| May 17 155, 000 155,000 | May 19 |Chester River
DL N 1 P 6 [ 239,000 | 1.30a.m . May 17 175, 000 175,000 | May 19 {North East River.
........ 7 7 225,000 ; 1.30a. m ....| May 17 135, 000 135,000 | May 19 Do. .

...... 3 3 119,000 | 1.30 a.m -...| May 18 103, 000 105,000 | May 21 Do.
18 18 46(5, 006 1 130 a.m ....| May 18 300, 000 300,000 | May 21 Do.
7 7 224,000 | 1.30a.m . May 18 180, 0600 180,000 | May 21 Do.
do 2 2 89,000 | 10.30 p. m -..] May 18 80, 000 80,000 | May 21 Do.
Larpenters f 2 2 2 68,000 | 10.30 p.m ... 3 63,000 63,002 | May 21 Do.
Gillers. .ocoaa.o.... 1 1 35,000 {1a.m. 30,000 30,000 | May 21 Do.
2 2 50,000 | Ta.m 45, 000 45,000 | May 21 Do,
1 1 18, 000 | lam. 15, 600 15,000 | May 21 Do.
3 3 66,000 ! 1.80 a. 60, 000 60,000 | May 21 Do.
13 13 320,00 | 2a.m....... May 20 303, 000 203 000 | May 21 Do.

5 bl 144,000 | 945 p.mm ....! May 20 134, 000 134 000 | May 22 Do. .
18 18 4'-38 000 | 11.45p.m ...} May 20 403, 000 403,000 | May 22 Do.
3 3 ]0a, 000 { 230 a.m ....| May 20 75,000 75,000 { May 22 |- Do.
1 1 29,000 | 2.30 2.m ....| May 20 19, 000 19,000 | May 22 Do.
G 6 ""4 000 | 9.30p.m ... May 20 175, 060 145, 000 | May 22 Do.
1 1 3o 600 | 9.30 p.wr ...} May 20 20, 600 15,000 | May 22 Do.
5 5 166,000 { 9.30 p.m ....| May 20 126, 000 103,000 | May 22 Do.
3 3 123,600 | 9.30 p.m May 20 40, 000 40,000 § May 22 Deo.
16 16 391,000 11.45 p m. May 21 285, 000 285,000 | May 23 Do.
1 1 14,000 [ Ba.m . ...... May 10, €00 10,000 | May 23 Do.
1 1 18,000 { 8a.m .. 15, 600 15, 000 May 23 Do.
1 1 52,000 | 1¢p.m. 34, 000 34,000 | May 23 Do.
12 12 ° 37L000 ) 10 p. mi. 175, 000 175,000 | May 23 Do.
9 9 231,000 | 10 p.m 120, 000 120,000 | May 23 Do.
9 9 206 000 | 10 p.m 120, 600 120,000 | May 23 Do.
8 8 "06 000 | 10 p.m 100, 000 100,000 | May 23 Do.
14 14 470,000 | 12.30a.m... y 231, 000 231,000 | May 24 Do
1 1 45, 000 § 9.30 p.m ....] May 22 30, 600 30,000 | May 24 Do.
6 6 200,000 | 9.30 p.1u....| May 22 121, 060 121,000 | May 24 Do.
2 2 467,000 | 10 p.m M 50, 000 50,000 { May 24 Do.
5 5 178, 000 | 10 p.m. 136, 000 136,000 | May 24 Do.
7 7 240,000 | 10 p.m . 200, 000 200,000 | May 24 Do.
1 1 35,000 | 10 p.m.. 20, QU0 20,000 { May 24 Do.
24 2¢ 763,000 | 1150 p.m ... 408, 000 408,000 | May 24 Do.
3 3 95,000 | 1030 p.m ...| May 231 30,000 30,000 | May 25|  Do.
11 1 28,000 | 10.30 p.m .. { May 23 | 10, 000 10,000 | May 25 Do.
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5 5 124,000 | 10.30 p.m ...| May 23 49, 000 49,000 | May 25 Do,
3 . 3 94,000 | 10.30 p.m .. .| May 23 30,
8 5 112,000 | 10.30 p.m ...1 May 23 5
6 6 147,000 | 11.45p.m ...| May 23
1 1 35,000 { 11.45p.m ...| May 23
3 3 68,000 | 11.45p.m .. | May 23 .
3 3 81,000 | 1145 p.m .. |oeuennnn.. oL
6 6 70,000 | 11.20 p.m . | May 24 45, 600 45,000 | May North East River.
8 8 116,000 | 1120 p.m ...| May 24 70, 000 70,000 | May 2: Do.
3 3 134,000 | 11.20 p.m . ..| May 24 60, 000 60,000 { May 25 Do.
1 1 15,000 | 11 p.m...... May 25 15, 000 15,000 | May 26 Battery Station.
1 1 9,000 | 11 p.m .... | May 25 |. 9, 000 9,000 | May 26 Do.
3 3 54,000 § 10 pom.oeonfiennineandieii o - 54,000 | May 26 Do.

b 1011 7 RPN S || 909 | 29,334,000 | ....iiiiiini e, 15, 801, 000 | 22, 264, 000

* Died; improper impregnation.

U. S. FIsH COMMISSION STEAMER FIsm HAWK,
Baltimore, Md., July 9, 1837,
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